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Purpose: The aim of this study was to translate the Psychological Inflexibility in Pain Scale 
Japanese version (PIPS-J) and inspect its validity and reliability in older patients with 
chronic low back pain and knee pain.
Materials and Methods: The PIPS was translated into Japanese by a bilingual linguistic 
expert and three researchers and administered to 120 outpatients with low back pain and knee 
pain (61.7% women, age 73.8±7.8 years). Construct validity and criterion validity were 
evaluated using confirmatory factor analysis and the correlations with the Acceptance and 
Action Questionnaire-II Japanese version (AAQ-II-J) and the Cognitive Fusion 
Questionnaire Japanese version (CFQ-J), respectively. Internal consistency using 
Cronbach’s alpha and test–retest reliability (n=43) were also examined.
Results: Of all, 78.3% had low back pain, 55.6% had knee pain, and 44.2% both. The 
confirmatory factor analysis reproduced the original PIPS structure with two factors and 
indicated good model fit (GFI = 0.915, CFI = 0.970, RMSEA = 0.060). All items’ standar
dized regression weights ranged from 0.35 to 0.80. Criterion validity was shown by correla
tions of r = 0.58 for PIPS-J pain avoidance with the AAQ-II-J, and r = 0.45 between PIPS-J 
cognitive fusion and the CFQ-J. Cronbach’s alpha for the PIPS-J total score was α=0.85 
(pain avoidance: 0.87; cognitive fusion: 0.68). The test–retest correlation for all 12 items was 
r = 0.54 (pain avoidance: 0.48; cognitive fusion: 0.54).
Conclusion: Although a less relevant item was found on each of subscales, the PIPS-J 
appear to be fairly valid and reliable to evaluate psychological inflexibility in chronic pain 
among Japanese older adults.
Keywords: pain avoidance, cognitive fusion, older patients, chronic low back pain, chronic 
knee pain

Introduction
Chronic pain is a common health problem constituting a significant burden on not 
only the physical, mental, and social functioning of individuals but also the 
economy and society. For example, chronic low back pain and knee pain are 
a major health issue among the growing population of older adults in Japan. 
Japanese epidemiological studies have revealed that the prevalence of low back 
pain, knee pain, and their combination was 37.7%, 32.7%, and 12.2%, 
respectively.1 These pains were reported to cause a significant decline in walking 
ability, disability, and quality of life.2 Cognitive Behavioral Therapy (CBT), a well- 
known psychological treatment for chronic pain, has been utilized to improve 
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coping strategies for pain. Although CBT, which focuses 
on reducing pain and related distress as well as improving 
functioning and quality of life, by eg changing pain-related 
maladaptive thoughts, has strong empirical support. 
However, previous study has shown that CBT has rela
tively small beneficial effects on reducing pain, disability, 
and distress in patients with chronic pain.3 Thus, there 
need to improve psychological approaches to treat pain 
and disability remains.

During the last decade, there has been growing interest 
in Acceptance and Commitment Therapy (ACT), devel
oped within CBT. Rather than trying to control or reducing 
pain itself, as in traditional CBT,4 ACT emphasizes accep
tance of pain and distress in the service of increasing 
valued action in the presence of pain and other negative 
psychological experiences, ie psychological flexibility.5 

A recent randomized controlled trial comparing ACT and 
CBT for older adults with chronic pain found that ACT 
was more effective for pain reduction than CBT.6

High-quality measures are essential to evaluate inter
vention effects. The assessment of ACT for chronic pain 
includes the Chronic Pain Acceptance Questionnaire 
(CPAQ)7 and the Psychological Inflexibility in Pain Scale 
(PIPS).8,9 The CPAQ aims to measure acceptance (will
ingness, activity engagement) of chronic pain, whereas 
PIPS evaluates components of psychological inflexibility 
(avoidance and fusion), as part of the psychopathology 
model of ACT that includes “experiential avoidance,” 
“cognitive fusion,” “lack of values clarity,” “unworkable 
action,” “dominance of the conceptualized past and feared 
future,” and “attachment to the conceptualized self”.10 

Among these, experiential avoidance and cognitive fusion 
are considered important psychological processes strongly 
influencing behaviors. Thus, the 12-item PIPS comprises 
two subscales, pain avoidance (8 items) and cognitive 
fusion (4 items). Previous study confirmed an acceptable 
validity and reliability.9 Also, the instrument has been 
shown to capture indirect effects, which is important for 
its use as a process measure.8 Furthermore, PIPS is sensi
tive to change in both digital and standard exposure based 
interventions,11,12 and found to be a mediator of treatment 
outcome.13,14 Thus, previous research supports the utility 
of PIPS for evaluating treatment effects in ACT and other 
forms of exposure-based interventions.

Recently, PIPS has been translated to Spanish,15 

Dutch,16 German,17 Iran,18,19 Greek,20 and Chinese21 

shown to have acceptable validity and reliability. 
However, there is yet no Japanese version of the PIPS. 

An increased interest in ACT in Japan, due to eg the large 
number of older adults with chronic pain, indicates the 
importance of validating PIPS in Japanese since it would 
be difficult to develop and implement ACT and similar 
interventions without an adequate measure of the effects. 
Thus, development of a Japanese version of the PIPS 
(PIPS-J) is essential, and the aim of the present study 
was therefore to translate and the PIPS into Japanese, 
and to examine the validity and reliability of the PIPS-J 
in older patients with chronic low back pain and chronic 
knee pain.

Materials and Methods
Participants
Participants were recruited from an outpatient orthopedics 
and rehabilitation at Hasegawa Hospital, Chiba, Japan, 
between January and March 2019. This hospital has 
a medical system which provides detailed support for 
various diseases and disorders specialized for elderly 
patients. In addition to posting advertisements with infor
mation about the study in the waiting rooms, physical 
therapists informed eligible patients about the opportunity 
to participate in the study after confirming whether they 
were going to the hospital because of low back pain and/or 
knee pain symptom. Inclusion criteria were adults aged 65 
or older, presence of persistent low back pain and/or knee 
pain for three months or longer, and independent mobility. 
The exclusion criterion was an inability to respond to the 
questionnaire due to cognitive impairment.

After agreeing to participate in this study, the question
naire was directly distributed to patients at the hospital, 
who were asked to answer the questionnaire at home and 
submit it to a physical therapist at their next visit. Also, the 
diagnosis status was confirmed with the doctor with the 
permission of the participants. Written informed consent 
was obtained from all participants. In total, 145 older 
adults participated in this study. Of these, 10 were 64 
years old or younger and 6 had no pain and 9 had pain 
persistence within 3 months. The final study sample was 
120. For test–retest reliability, 43 of the 120 participants 
were randomly selected as a subsample, and the second 
assessment was conducted at an interval of 2 weeks from 
the first assessment. The ethics of this study were 
approved by the affiliation of author. The study was 
approved by the Human Research Ethics Committee of 
Waseda University (No. 2018–080) and conformed to the 
principles outlined in the Declaration of Helsinki.
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Measures
Psychological Inflexibility
The PIPS-J was developed to measure psychological 
inflexibility in relation to chronic pain. In the original 
version of the instrument, comprising 12 items, 8 items 
assessed pain-related avoidance behaviors, while 4 items 
measured levels of cognitive fusion in relation to pain.8 
All the items were rated on a 7-point Likert-type scale 
from 1 (never true) to 7 (always true). The total score was 
calculated by summing the responses for each of the 12 
items, where higher scores indicate greater psychological 
inflexibility.

Experiential Avoidance
The Acceptance Action Questionnaire-II (AAQ-II), 
a 7-item self-reported questionnaire, was utilized to mea
sure experiential avoidance.22 Each item was rated on 
a scale from 1 (never true) to 7 (always true), where 
a higher score indicates engagement in more avoidance 
behaviors. The AAQ-II Japanese version (AAQ-II-J) 
demonstrates good validity.23

Cognitive Fusion Questionnaire
The Cognitive Fusion Questionnaire (CFQ), a 7-item self- 
reported questionnaire, was used to measure cognitive 
fusion.24 Each item was rated on a scale from 1 (never 
true) to 7 (always true), where a higher score indicates 
greater application of cognitive fusion. The CFQ Japanese 
version (CFQ-J) has been reported to show good psycho
metric properties.25

Sociodemographic and Health-Related Variables
Sociodemographic attributes and health-related variables 
included age, gender, height, weight, Body Mass Index 
(BMI), education level, material status, number of pain 
sites, duration pain, and diagnosis. A self-report question
naire measured age, gender, height, weight, education 
level (high school or further education; lower secondary 
school or less), marital status (currently married; single), 
number of pain sites, and duration pain. BMI was calcu
lated based on measured height and weight. The diagnosis 
was confirmed from the medical record.

Translation and Validation Process
The PIPS-J translation process was conducted with refer
ence to the International Society for Pharmacoeconomics 
and Outcomes Research.26 Permission to translate and 
validate the PIPS was first obtained from one of the 
original authors. The PIPS was then translated from its 

English version into Japanese by one translator bilingual in 
Japanese/English and three researchers. The meaning of 
the translation of each item translated into Japanese was 
discussed by four researchers (two health psychologists, 
one gerontologist, and one physical physiologist) and 
a Japanese version was agreed upon. The translated 
Japanese version was then back-translated into English 
by two Japanese/English bilinguals without specific 
knowledge of this instrument (outside translation vendor). 
The final back-translation version was then compared to 
the original English by the original author, discrepancies 
identified in the back translations, and clarification pro
vided of the intent behind the items. The following process 
was repeated up to achieving final agreement: 
Modification of the Japanese based on comments of the 
original author, discussion of the meaning of modifications 
by four researchers, back-translation by two bilinguals, 
and comparison with the original version by the original 
author.

Data Analysis
Estimation of validity was conducted for construct validity 
and criterion validity. For construct validity, Confirmatory 
Factor Analysis (CFA) was applied to investigate whether 
the factor structure corresponded with the original version. 
CFA model fit was assessed with a χ2 test and χ2/df ratio, 
Goodness of Fit Index (GFI), Comparative Fit Index 
(CFI), Root Mean Square Error of Approximation 
(RMSEA), and Akaike Information Criterion (AIC). 
Values of GFI greater than 0.90 indicate an accepted fit 
to the data, while for the CFI, values above 0.95 suggest 
an acceptable fit and values above 0.97 a good fit. RMSEA 
values below 0.05 are considered to indicate a good-fitting 
model, values below 0.08 are indicative of an accepted 
fit.27 If the factor analysis model needed to be modified, 
AIC was used to compare the model before and after 
modification. This study is a reasonable sample size, as 
the CFA requires 5 to 10 times the observed variables for 
sample size of this study.28 For the criterion validity of the 
PIPS-J subscales, pain avoidance and cognitive fusion 
were investigated with their correlation coefficients with 
AAQ-II-J and CFQ-J, respectively. For estimates of relia
bility, internal consistency and test–retest reliability were 
examined using Cronbach’s alpha and correlation coeffi
cients. The data were analyzed using IBM SPSS Statistics 
25.0 for Windows (IBM SPSS Japan, Inc., Tokyo, Japan), 
while for the CFA, Amos 25.0 for Windows (IBM SPSS 
Japan, Inc., Tokyo, Japan) was used.
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Results
Characteristics of the Participants
The characteristics of the participants are summarized in 
Table 1. The mean age of the 120 participants was 73.8 
(SD:7.8) years; 74 (61.7%) were woman, while 39 
(32.5%) were overweight under the standard interpreta
tion of BMI. In addition, 75 (62.5%) participants were 
high school graduates and 106 (88.3%) were married. For 
location of pain, 94 (78.3%) had low back pain, 78 
(65.0%) had knee pain, and 51 (42.5%) had both low 
back pain and knee pain. Furthermore, the mean duration 
of pain was 82.4 (SD:114.9) months. Lumber degenera
tive disc disease was the most common diagnosis of low 
back pain 50 (41.6%), and knee osteoarthritis 76 (63.3%) 
was most common diagnosis of knee pain.

Validity of the PIPS-J
Construct Validity
The PIPS-J was shown to have two factors with eight 
pain avoidance and four cognitive fusion items by CFA 
(Table 2). The model fit indices were satisfactory upon 
setting error correlations between Items 1 and 8, Item 1 
and 9, Items 2 and 3, Item 3 and 6, Item 3 and 11, Item 4 
and 11, Items 5 and 7, and Item 9 and 10 (Before 
modification: χ2 = 139.31, df = 53, P = 0.001 with 
a ratio of χ2/df = 2.62, GFI = 0.831, CFI = 0.867, 
RMSEA = 0.117, AIC = 189.3; after modification: χ2 = 
64.08, df = 45, P = 0.032 with a ratio of χ2/df = 1.42, 
GFI = 0.915, CFI = 0.970, RMSEA = 0.060, AIC = 
130.0). Both PIPS-J subscales were positively intercor
related with a standardized regression weight of 0.47. 
The standardized regression weight of all 12 items ran
ged from 0.35 to 0.80. Item 2 (pain avoidance) and Item 
3 (cognitive fusion) had low standardized regression 
weights.

Criterion Validity
Meaningful positive moderate correlations were found 
between the PIPS-J subscale of pain avoidance and the 
AAQ-II-J (r = 0.58, P < 0.01). Furthermore, positive 
moderate correlations were obtained between PIPS-J sub
scale cognitive fusion and the CFQ-J (r = 0.45, P < 0.01).

Reliability of the PIPS-J
Internal Consistency
Cronbach’s alpha for all 12 items of the PIPS-J was 0.85, 
indicating a high degree of internal consistency, while that 
of the 8 items of the subscale of pain avoidance was 0.87 
and that of the 4 items of the subscale of cognitive fusion 
was 0.68, so both subscales indicated a satisfactory degree 
of internal consistency.

Test–Retest Reliability
Among the 43 members of the subsample, the subscale of 
pain avoidance had a positive moderate correlation (r = 
0.48, P < 0.01), as did the subscale of cognitive fusion (r = 
0.54, P < 0.01) and the total score (r = 0.54, P < 0.01).

Discussion
The present study evaluated the validity and reliability of 
PIPS-J for older patients with chronic low back pain and 
knee pain. Although some items had smaller influence on 
the subscales of pain avoidance and cognitive fusion, the 
PIPS-J was found to be fairly valid and reliable, 

Table 1 Characteristics of the Participants

Mean or 
Number

SD or 
%

Age (year) 73.8 7.8

Height (cm) 155.8 9.8

Weight (kg) 58.3 11.3
BMI 23.9 3.6

Sex (number, %)
Female 74 61.7

Male 46 38.3

Marital status (number, %)

Married 106 88.3
Single 14 11.7

Education level (number, %)
Junior high school 27 22.5

High school 75 62.5

Junior college 7 5.8
University 11 9.2

Pain site (number, %)
Low back 94 78.3

Knee 78 65.0

Both low back and knee 51 42.5
Pain duration (month) 82.4 114.9

Diagnosis
Lumber degenerative disc 

disease

50 41.6

Lumber spinal stenosis 30 25.0
Spondylosis deformans 15 12.5

Lumbar disk herniation 7 5.8

Knee osteoarthritis 76 63.3
Total knee arthroplasty 4 3.3

Abbreviation: BMI, body mass index.
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suggesting that the PIPS-J is a theoretical construct com
mon to various races and environments because it has 
same structure in different races, cultures, and environ
ments. Also, the PIPS-J can accurately measure psycholo
gical inflexibility in older patients with chronic pain and 
be used to evaluation ACT and similar interventions.

In previous studies, the original PIPS was translated 
into Spanish,15 Dutch,16 German,17 Iran,18,19 Greek,20 and 

China21 and was used as a scale of ACT for chronic pain. 
In Japan, the AAQ-II-J has been used as an evaluation 
scale for ACT. However, it is a generic scale, and not 
specific to a pain context. Also, it evaluates only experi
ential avoidance (eg not cognitive fusion), which is shown 
to impact valued action.10 Originally, the development 
process of the PIPS was based on psychological inflex
ibility, including cognitive fusion.9 Thus, the results of the 

Table 2 Confirmatory Factor Analysis of the PIPS-J

Item Mean SD Model 1 Model 2

Standardized Regression 
Weight

Standardized Regression 
Weight

Pain 
Avoidance

Cognitive 
Fusion

Pain 
Avoidance

Cognitive 
Fusion

1 I cancel planned activities 
when I am in pain.

2.78 1.52 0.59 0.53

2 I say things like “I don’t have 

any energy,” “I am not well 
enough,” “I don’t have time” 

“I don’t dare,” “I have too 

much pain,” “I feel too bad,” 
or “I do not feel like it”.

3.19 1.55 0.48 0.41

3 I need to understand what is 

wrong in order to move on.

3.36 1.74 0.39 0.35

4 Because of my pain, I no 

longer plan for the future.

2.56 1.70 0.77 0.71

5 I avoid doing things when 
there is a risk it will hurt or 

make things worse.

3.42 1.72 0.70 0.71

6 It is important to understand 
what causes my pain.

4.11 1.77 0.64 0.60

7 I do not do things that are 

important to me to avoid pain.

2.88 1.57 0.72 0.72

8 I postpone things because of 

my pain.

2.88 1.53 0.73 0.73

9 I would do almost anything to 
get rid of my pain.

4.16 1.60 0.74 0.79

10 It’s not me that controls my 

life, it’s my pain.

2.47 1.71 0.79 0.79

11 I avoid planning activities 

because of my pain.

2.68 1.76 0.84 0.80

12 It is important that I learn to 
control my pain.

4.08 1.68 0.80 0.80

Model fit 
indices

X2(df) X2/df GFI CFI RMSEA AIC

Model 1 139.31(53)* 2.62 0.831 0.867 0.117 189.3
Model 2 64.08(45) 1.42 0.915 0.970 0.060 130.0

Note: *Significant differences at p< 0.001. 
Abbreviations: GFI, Goodness of Fit Index; CFI, Comparative Fit Index; RMSE, root mean square error of approximation; AIC, Akaike Information Criterion.
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present study indicate that the effects of ACT on chronic 
pain can be accurately evaluated in not only foreign coun
tries but also in Japan. Furthermore, previous studies 
examining the psychometric properties of the PIPS tar
geted a general adult population.15–18,20,21 The average 
age of participants in the previous studies was 43 to 57 
years, which may indicate that they included a few parti
cipants over 65 years. Based on the results of this study of 
people over 65 years, PIPS can be used not only for 
middle-aged but also older populations.

The PIPS-J comprises two subscales with eight pain 
avoidance items and four cognitive fusion items via CFA. 
The model showed good overall fit, but Items 2 (I say 
things like ‘I don’t have any energy,’ ‘I am not well 
enough,’ ‘I don’t have time,’ ‘I don’t dare,’ ‘I have too 
much pain,’ ‘I feel too bad,’ or ‘I don’t feel like it’) and 3 
(“I need to understand what is wrong in order to move 
on”) had smaller effects on the pain avoidance and cogni
tive fusion subscales, respectively. Similar to the present 
study, the previous study developing the PIPS Greek20 

version also showed lower influence for Item 2 and 3. 
Although the previous study developing PIPS Chinese 
version21 revealed higher weight for item 2 and 3, some 
minor modifications were made after translation consider
ing cultural and linguistic differences. Indeed, item 2; “I 
am not well enough,” and “I don’t dare”, and item 3; 
“move on” were also difficult to translate into suitable 
Japanese expressions. Therefore, it took a considerable 
amount of time to achieve final agreement on the transla
tion and back-translation process in the present study. 
These findings imply that simple translation from English 
especially for item 2 and 3 may not enough sufficient to 
read or interpret intent of questions accurately as other 
language expression like Japanese and Chinese. Minor 
modifications which take linguistic and cultural differ
ences into consideration may need to improve contribution 
for item 2 and 3. As an additional implication for a small 
effect of item 3 on cognitive fusion, Barke et al17 indicated 
that Item 3 does not refer to the participant’s own pain in 
contrast to the other items in the fusion subscale. In this 
study, some participants may also have answered Item 3 
on the PIPS-J as a general statement rather than 
a statement referring to their own pain. On the other 
hand, the Chinese version of PIPS21 was modified item 3 
with “I need to understand what’s wrong with my pain 
sites in order to move on.” and obtained higher effects on 
it. Therefore, it is probably advisable to modify the ques
tion to refer to the participant’s own pain.

The present study had some limitations. First, since the 
participants of this study were recruited at only one facility, 
there is a likelihood of selection bias. Second, the PIPS-J as 
validated in this study may not be applicable to all Japanese 
chronic pain patients because it only targeted older patients 
with low back pain and knee pain. Therefore, the findings 
may not be generalizable to the broader population with 
chronic pain. The PIPS-J may further need be validated 
with individuals who have other chronic pain.

Conclusion
The PIPS-J has been shown to be a valid and reliable scale 
for measuring psychological inflexibility in older patients 
with chronic low back pain and knee pain. Future studies are 
needed to investigate the impact of psychological inflexibil
ity on older patients with chronic pain, as well as the effects 
of ACT and similar exposure-based interventions.
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